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The geotechnical report for Adobe Creek at Alma Street rec¬ 
ommends that backfill be compacted to "at least 90 percent 
relative compaction, per ASTM D1557" and that foundation 
stabilization material and crushed rock ballast be compacted 
to "at least 90 percent of the maximum density as defined by 
ASTM D4253." It is my understanding that the SCVWD lab will 
be doing the quality control testing for the project and 
that they do not have the equipment for doing tests according 
to ASTM (and AASTHO) standards. They are set up to perform 
the testing using Caltrans standards. Therefore, specifica¬ 
tion requirements need to be adjusted to accommodate this. 

The Caltrans method of determining relative compaction is 
California Test 216. This standard, however, is not equiva¬ 
lent to ASTM D1557. ASTM D1557 has a higher amount of 
compactive effort (56,000 ft-lb/ft 3 ) per cubic foot of soil 
than California Test 216 (35,000 to 42,000 ft-lb/ft 3 ). Be¬ 
cause of this difference backfill should be compacted to "at 
least 92 percent of the maximum density as defined by 
California Test 216." 

Caltrans has no equivalent test to ASTM D4253 (Maximum Index 
of Soils Using a Vibratory Table). Therefore, the options 
are 1) leave the density requirement for foundation sta¬ 
bilization material and ballast as is and have the SCVWD 
send the samples to an outside lab to do this testing; 2) 
require that such materials be compacted with a minimum of 
three passes of a vibratory compactor; or 3) require that 
the in-place density of the material be at least 130 pounds 
per cubic foot. 

In addition, the report recommends a minimum of 12 inches of 
foundation stabilization material beneath the base slab. 

This can be decreased to 6 inches. 
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INTRODUCTION 


PURPOSE AND SCOPE 


This report presents the results of the geotechnical explo¬ 
ration conducted by CH2M HILL for the proposed modification 
to the Adobe Creek channel at Alma Street and at the Southern 
Pacific Transportation Company (SPTC) railroad tracks, in 
Palo Alto, California. The location of the site is shown on 
the vicinity map, Figure 1. These modifications are part of 
a project sponsored by the Santa Clara Valley Water District 
to increase the capacity of the Adobe Creek channel. Pro¬ 
posed creek modifications include lowering the existing 
channel. This modification will require changing the ex¬ 
isting Alma Street bridge and replacing the existing bridge 
crossing at the SPTC railroad tracks, as shown in the Site 
Plan, Figure 2. 

The purpose of this exploration was to provide geotechnical 
recommendations for the proposed bridge and modifications to 
the existing bridge. The recommendations are based on the 
following scope of work: 

o Subsurface exploration 

o Groundwater level monitoring 

o Laboratory testing 

o Engineering analysis of data 

o Preparation of this report 

LIMITATIONS 

This report has been prepared for the exclusive use of the 
Santa Clara Valley Water District for specific application 
to the proposed Adobe Creek crossings at Alma Street and the 
SPTC railroad tracks, in accordance with generally accepted 
geotechnical engineering practice. No other warranty, ex¬ 
pressed or implied, is made. 

The analyses and recommendations contained in this report 
are based on the data obtained from a site reconnaissance, 
and the soil borings. The borings indicate soil conditions 
only at specific locations and times, and only to the depths 
penetrated. They do not necessarily reflect strata varia¬ 
tions that may exist between boring locations. During 
construction, if subsurface conditions vary from those 
described herein, recommendations in this report may need to 
be re-evaluated. 

CH2M HILL is not responsible for any claims, damages, or 
liability associated with interpretation or reuse by others 
of the subsurface data, or engineering analyses by others 
using the information contained in this report. 
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PROJECT LOCATION AND SITE DESCRIPTION 


The project site is located adjacent to Alma Street between 
Ely Place and Greenmeadow Way, in Palo Alto, California, as 
shown in Figure 1. 

The existing crossing at Alma Street consists of two contig¬ 
uous bridges, founded on spread footing foundations at rela¬ 
tively shallow depths below the channel invert. The existing 
west-bound portion of the crossing was built around 1957. 

The date of construction for the east-bound portion is 1923. 
The channel-bridge section is rectangular, approximately 
17 feet wide, and has continuous spread footings below each 
wall founded about 12-1/2 feet below Alma Street grade. 

The date of construction for the existing railroad bridge is 
not known. This arch bridge has a base width of approxi¬ 
mately 17 feet, with a channel invert about 16 feet below 
the rail grade. 

Between Alma Street and the railroad, the channel sides 
slope at inclinations of about 4 horizontal to 5 vertical 
(4:5), and are lined with sacked concrete slope protection. 

To the north of Alma Street and to the south of the SPTC 
railroad tracks, the existing channel is a trapezoidal, 
concrete-lined section. 

PROJECT DESCRIPTION 

In order to increase its capacity, the Adobe Creek channel 
is to be lowered and lined with concrete under Alma Street 
and the SPTC railroad tracks. It is proposed to lower the 
existing channel by about 2 feet and convert the trapezodial 
channel to a concrete, U-frame channel. 

In a concurrent, separate analysis, CH2M HILL has been eval¬ 
uating several alternative construction schemes for the 
creek modification at these crossings. These alternatives 
include: 

o Conventional, cast-in-place, concrete bridge over 
a new, concrete-lined channel, with rail traffic 
carried on using shooflies and auto traffic using 
detours during construction 

o Precast concrete bridge installed during periods 
of low traffic, thus allowing lane closures or 
single track operations 

o Replacing the existing bridges with a cast-in-place, 
reinforced concrete, box culvert with installation 
by open cut and cover using detours and shooflies 
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o 


Lowering the existing bridge structure walls by 
underpinning and cross-bracing construction meth¬ 
ods and constructing a base slab across the bottom 
of the lowered walls 

The railroad's primary concerns include the time frame for 
construction, distress to the railroad tracks during con¬ 
struction, and the magnitude of any long-term, post¬ 
construction differential settlement of the railroad tracks 
as a result of the construction. Replacement of the ex¬ 
isting arch bridge with a cast-in-place, reinforced con¬ 
crete, box culvert is the selected alternative for the 
railroad crossing. SPTC has established that scheduled rail 
service along the track shall not be disrupted as a result 
of the proposed construction. Therefore, a double shoofly 
will be installed to carry rail traffic around the construc¬ 
tion site. 

The preferred alternative for the Alma Street bridge is to 
underpin and lower the existing channel bottom. The pro¬ 
posed construction method for underpinning and lowering the 
existing Alma Street Bridge is to use internal cross-bracing 
(struts) acting against the walls of the existing bridge 
structure, while performing any required underpinning work. 
This alternative results in the least disruption to traffic 
and also minimizes construction costs. 

The borings and associated laboratory testing reported herein 
were used to perform a geotechnical evaluation of all the 
above-noted crossing alternatives. During this study, the 
alternatives were narrowed by the project design team. The 
conclusions and recommendations presented in this report are 
directed toward the recommended alternatives described above. 
Information from the borings, which extended to depths of 
100 feet, and associated laboratory testing can be used for 
further geotechnical evaluation of other alternatives, in¬ 
cluding alternatives using deep foundations. 


EXPLORATION AND TESTING 


FIELD EXPLORATION 


Exploratory soil borings were drilled between October 5 and 
October 8, 1987. Three borings (AB-1 through AB-3) were 
made to depths ranging from approximately 85 to 100 feet 
below the ground surface. Boring locations are presented in 
Figure 2. Field boring logs are presented in Appendix A. 

All borings were vertically advanced with a CME 75 drilling 
rig using hollow-stem augers. These borings were performed 
under direct observation of a CH2M HILL engineer. The 
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drilling rig was equipped with a manually operated hammer 
for Standard Penetration Tests (SPT). 

Disturbed soil samples were obtained at various intervals by 
the SPT sampler. The number of blows required to drive the 
sampler one foot was recorded and reported on the boring 
logs as the N-value. Relatively undisturbed soil samples 
were obtained with a thin-walled push sampler (Shelby tubes). 
All recovered samples were visually classified by a CH2M 
HILL engineer in the field in general accordance with 
ASTM D 2488, Visual-Manual Procedure for Description and 
Identification of Soils. In addition, most cohesive soil 
samples were tested with a Pocket-Penetrometer (PPT) or 
Torvane (TV). The SPT was performed in approximate accor¬ 
dance with ASTM D 1586. Thin-walled sampling was performed 
in approximate accordance with ASTM D 1587. 

LABORATORY TESTING 


Samples obtained during the field exploration were sent to 
Harding Lawson Associates' laboratory in Novato, California. 
Disturbed samples were selected for index properties testing 
to confirm field classifications and to determine pertinent 
engineering properties. These tests consisted of natural 
moisture content, Atterberg limits, and sieve analysis tests. 
In addition, unconsolidated undrained triaxial shear strength, 
consolidated undrained triaxial shear strength, and unit 
weight tests were performed on undisturbed Shelby tube sam¬ 
ples. The tests were performed in general accordance with 
applicable ASTM standards. Results of the laboratory tests 
are presented in Appendix B. 

PRESENTATION OF SUBSURFACE INFORMATION 

Field Boring Logs 

Field boring logs are presented in Appendix A along with a 
boring log legend. The field boring logs are a simplified 
representation of subsurface conditions encountered during 
the exploration. Some simplification has been necessary 
because of uncertainties inherent in soil classification. 

The ground surface elevations noted on the boring logs were 
interpolated from the project site topographic map. 

Interpretive Boring Logs 

Interpretive boring logs are presented in Figures 3, 4, and 
5 and include both field and laboratory test results. De¬ 
tailed results of the field and laboratory tests are pre¬ 
sented in Appendices A and B, respectively. The interpretive 
logs represent a synthesis of the field and laboratory data 
obtained at each boring location. Lines separating strata 
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on these logs are estimates of the location of stratifica¬ 
tion changes and may not be representative of conditions at 
other locations and times. 


SITE CONDITIONS 

SUBSURFACE CONDITIONS 


Soil Conditions 


The surface soils at the site consist of stiff, lean to fat 
clay to depths of approximately 10 feet. Underlying the 
surface soils, medium dense, well graded to clayey sand and 
stiff, sandy clay were encountered to depths of approximately 
20 feet. At a depth of approximately 20 feet, soft to firm 
elastic silt/fat clay was encountered to depths of 25 feet. 
Below a depth of 25 feet, predominantly firm to very stiff 
clays and interbedded medium dense to dense sands were en¬ 
countered to the maximum depths explored of 101.5 feet. 

Groundwater Conditions 


Groundwater was encountered at depths ranging from 18 to 
24 feet below the surface during drilling. Piezometers were 
installed in Borings AB-2 and AB-3 to monitor fluctuations. 
On October 8 and November 23, 1987, groundwater was measured 
at a depth of 17.5 feet below the surface in Borings AB-2 
and AB-3. 

Information on any additional groundwater readings made by 
CH2M HILL before construction bid advertisement would be 
made available along with the subsurface information con¬ 
tained in this report. 

GEOLOGY AND SEISMICITY 

A detailed evaluation of site geology and seismicity and 
their associated hazards is not within the scope of this 
report. It should be noted, however, that the San Francisco 
Bay area is one of the most active seismic areas in the 
United States. The site is 6 miles northeast of the San 
Andreas fault. Based upon available regional information 
there are no faults located at the site. However, because 
of the proximity and activity of major regional faults, the 
site is located within Zone 4 of the Uniform Building Code's 
seismic design provisions. 
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CONCLUSIONS AND RECOMMENDATIONS 


GENERAL 


From a geotechnical viewpoint, the proposed bridge modifica¬ 
tion and box culvert alternatives are feasible, provided 
that the following conclusions and recommendations are in¬ 
corporated into the design and construction of the project. 
The primary geotechnical features of concern include: 

Open-Cut and Cover Box Culvert at Railroad Crossing 

o Stability and safety of temporary cut slopes during 
construction 

o Stability of subgrade soils during construction 

o Post-construction settlement of backfill adjacent 
to box and below railroad tracks 

o Rebound settlement of natural clay soils underlying 
box culvert 

Underpinning and Lowering of Alma Street Bridge 

o Construction period lateral forces for design of 
temporary internal struts 

o Length and location of underpinning pits 

o Sequence of construction to remove temporary 
struts and place permanent base slab 

Detailed conclusions and recommendations are presented in 
the following sections of this report. 

EARTHWORK 


Excavation 


Based upon the available subsurface information, required 
excavations for the open-cut and cover box culvert alterna¬ 
tives can likely be made with standard earthmoving equipment 
after dewatering has been accomplished. Hand excavation may 
be required for the Alma Street bridge modification 
underpinning. 

Dewatering 

To minimize construction considerations and the potential 
for adverse impacts, it is recommended that the proposed 
construction take place near the end of the summer months or 
in early autumn when the groundwater is expected to be at 
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its lowest. Excavation for the open-cut alternative, or 
excavation for underpinning will likely require some form of 
dewatering. 

The method of dewatering should be the responsibility of the 
Contractor. Furthermore, it should be the responsibility of 
the Contractor to properly control the groundwater internal 
and external to the excavation in order to properly complete 
the project, maintain safety of the excavation, and not ad¬ 
versely affect adjacent property. 

Stability and Safety of Temporary Excavations 

The Contractor should be responsible for all temporary slopes 
excavated at the site and the design of any required tempo¬ 
rary shoring. Shoring and bracing should be provided by the 
Contractor in accordance with the governing safety require¬ 
ments, and the design should account for areas where heavy 
equipment will be operated or stored near the top of the 
excavation. 

At the base of unshored excavations, adequate distance should 
be provided between the toe of slope and confined working 
areas at the base of the excavation, to ensure workers' 
protection from ravelling slope material and debris. 

The design of shoring and cribbing for underpinning pits 
should be the responsibility of the Contractor, and should 
be performed by a qualified Registered Structural Engineer. 

Embankment Material for Shoofly 

Embankment material for temporary shoofly construction should 
be predominantly granular, with a plasticity index of less 
than 15 percent, no rocks or lumps greater than 6 inches in 
greatest dimension, less than 15 percent greater than 
2.5 inches, and free of organics and debris. 

Any required import ballast or sub-ballast material for the 
railroad should meet the specification requirements of the 
railroad. 

Material For Backfill 


Due to settlement considerations, it is recommended that 
soils removed from onsite excavations not be used for 
backfill in areas immediately adjacent to or above the box 
culvert, and below the railroad tracks. The following 
recommendations for backfill are provided for drained and 
undrained conditions. A schematic cross-section and summary 
of the backfill recommendations are shown in Figure 6, 
Backfill Recommendations. 
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Drained Conditions . For drained conditions, in the area 
adjacent to the box culvert, free draining gravel consisting 
of other Class 1-Type B, or Class 2 Permeable Material per 
Section 68, Caltrans Standard Specifications, latest edi¬ 
tion, should be used as backfill in a zone at least 2 feet 
in width adjacent to the box culvert sidewalls. Use of 
Class IB Permeable Material would require a geotextile 
filter fabric between the permeable material and the 
structural backfill. Use of Class 2 Permeable Material 
would not require a geotextile filter fabric. To facilitate 
drainage, a minimum 4-inch diameter perforated PVC pipe 
should be placed within the permeable material blanket and 
near the base of the box culvert sidewalls. The pipe should 
be outletted to a suitable discharge point. 

Beyond a distance of 2 feet from the box culvert sidewalls, 
and outside the limits of the railroad tracks, onsite exca¬ 
vated soils may be used as structural backfill. Imported 
structural backfill should be predominantly granular, with a 
plasticity index of less than 15 percent, no rocks or lumps 
greater than 6 inches in greatest dimension, less than 
15 percent greater than 2.5 inches, and free of organics and 
debris. 

Undrained Conditions . For undrained conditions, free- 
draining gravel would not be required adjacent to the box 
culvert sidewalls. Backfill should consist of imported 
structural backfill as previously described for drained con¬ 
ditions. Beyond a distance of 2 feet from the box culvert 
sidewalls, and outside the limits of the railroad tracks, 
onsite excavated soils can be used as structural backfill. 

Railroad Ballast and Sub-ballast Materials 


For the limits of the overlying railroad ballast or roadway 
section to be replaced, permeable material and structural 
backfill should extend to within 12 inches of the bottom of 
the railroad ballast, and the remaining 12 inches should be 
backfilled with sub-ballast material. The permeable 
material and structural backfill should be separated from 
the sub-ballast by a synthetic, geotextile filter fabric. 

Any required import ballast or sub-ballast material for the 
railroad should meet the specification requirements of the 
railroad. 

Soil Cap Materials 

Beyond the toe of the ballast section, the upper 12 inches 
of backfill should consist of onsite or imported clayey soils 
to provide a relatively impermeable soil cap. A filter fab¬ 
ric should be placed between Class IB Permeable Material 
backfill and the soil cap. 
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Foundation Stabilization 


For the open cut and cover alternative and bridge modifica¬ 
tion alternatives, the box culvert and new base slab should 
be underlain by a minimum of 12 inches of foundation stabi¬ 
lization material. The foundation stabilization material 
should extend a minimum of 6 inches beyond the plan view 
limits of the box culvert for the open-cut alternative and 
for the full extent of the excavation for the bridge modi¬ 
fication alternative, including underpinning pits. Grade 
for the foundation stabilization material should be estab¬ 
lished by over-excavating below the required depth for the 
base mat of the box culvert or bridge modification 
alternatives. 

The foundation stabilization material should consist of a 
durable, 2-1/2-inch minus, well-graded gravel with less than 
5 percent passing the No. 200 sieve. 

Geotextile 


Geotextile should be used to enclose the Class IB Permeable 
Material backfill adjacent to the sidewalls for the box cul 
vert alternative. Geotextile should be placed between the 
natural soils, imported or onsite structural backfill, and 
the Class IB Permeable Material backfill. In addition, 
geotextile should be placed directly over the Class IB Per¬ 
meable Material before placing soil cap fill or railroad 
sub-ballast materials. 


The geotextile should have the following minimum properties: 


Grab tensile strength, ASTM D1682 
Trapezoidal tear, ASTM D1117-80 
Mullen Burst, ASTM D3786-80a 
Equivalent Opening Size 


120 lbs 
50 lbs 
210 psi 
70 to 100 


Subgrade Observation 

Before placing foundation stabilization material for the 
open cut and cover alternative, the exposed and dewatered 
subgrade should be observed by a qualified geotechnical spe¬ 
cialist or an experienced construction inspector working 
under the direction of a geotechnical specialist. The pur¬ 
pose of the observation would be to verify subgrade con¬ 
ditions as anticipated from the soil borings. 


Based upon our field exploration and a review of the boring 
logs, it is anticipated that a variety of soil conditions 
could be encountered at proposed subgrade elevations, in¬ 
cluding pockets of medium dense to loose sand and soft clay. 
Any extensive areas of soft, loose, or unstable soils should 
be over-excavated and replaced with foundation stabilization 
material. 
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Placement and Compaction of Fill 


Foundation stabilization material and crushed rock ballast 
should be placed in loose, uncompacted lift thicknesses not 
exceeding 6 inches and compacted to at least 90 percent of 
the maximum index density as defined in ASTM D4253, latest 
edition. 

Structural backfill permeable material, fill in areas adja¬ 
cent to structures, and fill that will support structures or 
other facilities should be placed in loose, uncompacted lift 
thicknesses not exceeding 6 inches in thickness and compacted 
to at least 90 percent relative compaction, per ASTM D 1557, 
latest edition. 

The Contractor should be responsible for structural integrity 
of the sidewalls of the box culvert during backfilling oper¬ 
ations . 

DESIGN AND CONSTRUCTION OF BRIDGE MODIFICATION ALTERNATIVE 
Design of Internal Struts 

For the design of temporary internal struts, the temporary 
lateral pressures presented in Figure 7 are recommended. 

These pressures assume that the existing bridge deck acts as 
a temporary strut and that the following recommendations for 
underpinning pits and sequence of construction are incor¬ 
porated into the design and construction of the project. 

Length and Location of Underpinning Pits 

Because of traffic considerations, the approach of underpin¬ 
ning from beneath the existing bridge at the creek elevation 
is the preferred alternative. For this approach, extensive 
underpinning, shoring, and cribbing will be required to 
laterally support a maximum of approximately 16 feet of soil 
overburden. The segment of individual underpinning pits 
should be based upon the ability of the structure to span 
the length, and the maximum allowable bearing pressure to 
limit construction period settlement resulting from redis¬ 
tribution of load to the supporting foundation. 

To determine the maximum allowable length of excavation for 
the underpinning pits to limit settlement, an allowable 
bearing pressure of 3,000 pounds per square foot of total 
load should be used for redistribution of sustained dead 
structure load to footing sections adjacent to the un¬ 
dermined section. At this pressure, it is estimated that 
during construction, total settlement would be on the order 
of 3/4-inch or less, and differential settlement would be on 
the order of 1/2-inch or less. 
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Load Transfer 


Load transfer to the completed new wall and underlying base 
slab section should be accomplished by jacking against the 
overlying existing structure to 150 percent of the design 
dead load, and dry pack grouting (or shotcreting) between 
the existing and new structure. By jacking, the soil below 
the new foundation level can be proof-loaded. This is 
accomplished by jacking and holding 150 percent of the design 
dead load until an acceptable settlement rate is achieved. 
During this operation, the majority of the estimated post¬ 
construction soil settlement from the lowered foundation 
should occur. 

Sequence of Construction 

For each underpinning section, the base slab and walls should 
be poured and set, and load transfer completed before the 
associated internal supporting strut is removed. Underpin¬ 
ning and transfer of load should be accomplished in alter¬ 
nating sections. 

DESIGN GROUNDWATER LEVEL 


For proposes of structural design for undrained conditions 
(i.e., no provisions for drainage and relief of hydrostatic 
pressures behind walls), a groundwater level at elevation 32 
is recommended for use in design. This design groundwater 
level should be considered as a relatively short-duration, 
low-frequency event. 

FOUNDATIONS 


For the box culvert and bridge modification alternatives, 
the maximum bearing pressure for dead plus backfill live 
loads has been estimated for the minimum dimensions of the 
box. This maximum bearing pressure is considered low enough 
to preclude a bearing capacity failure for dead plus back¬ 
fill live loads. 

For design purposes, the maximum bearing pressure should not 
exceed an allowable value of 1,750 psf for dead plus live 
loads, and 2,000 psf for all loads including transient wind 
or seismic loads. 

SETTLEMENT 


Post-Construction Settlement For Open Cut Alternative 

For the earthwork recommendations presented above, the larg¬ 
est contributor to post-construction differential settlement 
would be the rebound and recompression of underlying, 
clayey, subgrade soils. The actual amount of settlement 
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will depend on the amount of time the excavation is left 
open and the dead weight of the structure and overlying 
backfill. 

Based upon an estimated range of structure dead weight and 
full rebound, estimated total settlement for the open-cut 
and cover alternatives would be on the order of 1-1/2 inches 
or less for settlement due to rebounding recompression 
effects. Most of this settlement would occur as the load is 
applied during construction. 

Estimated post-construction differential settlement of the 
box culvert would be on the order of 1/2 inch to 3/4 inch or 
less over a one year period following construction for 
settlement due to rebounding recompression effects. In ad¬ 
dition, settlement on the order of 1/2 inch to 1 inch will 
probably occur within the adjacent new backfill and new bal¬ 
last due to fill settlement and train loading over a period 
of one year after completion of construction. This settle¬ 
ment would result in a surface expression and deflection of 
the overlying railroad. The railroad grade can be main¬ 
tained by adding additional ballast as required. 

Post-construction of the railroad tracks will likely be 
accomplished by SPTC according to arrangements with SCVWD. 

Post-Construction Settlement for Bridge Modification 
Alternative 


During construction for the bridge modification, some re¬ 
bounding/recompression of underlying clay soils and redis¬ 
tribution of loads will occur, resulting in post-construction 
settlement in addition to the construction period settlement 
previously described. Estimated post-construction differen¬ 
tial settlement of the completed structure would be about 
1-inch or less over a one year period following construc¬ 
tion, assuming that the above recommendations are followed 
for design and construction of the bridge modification 
alternative. It is estimated that additional differential 
settlement on the order of 1/2 to 3/4 inch or less could 
occur if the above recommendations for load transfer and 
sequence of construction are not incorporated into the 
project. For the bridge modification alternative, it should 
be anticipated that some post-construction releveling of the 
roadway surface by overlaying with asphalt will be required. 
This is a relatively standard maintenance procedure for 
roadways. Materials for roadway overlay should comply with 
the appropriate transportation agency standards and 
requirements. 
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SEISMIC DESIGN 


The seismic design should be based on the condition that the 
site is located within Zone 4 of the Uniform Building Code's 
seismic design provisions. 

One seismic hazard considered for this site is soil lique¬ 
faction. Liquefaction occurs in saturated, loose, granular 
soils when water pressures within the soil build up during 
ground shaking and temporarily reduce soil strength, allow¬ 
ing it to deform. The subsurface information disclosed by 
the borings indicates the presence of medium dense, well- 
graded sand, and clayey sand between 10 and 20 feet in Bor¬ 
ing AB-1 to depths of 30 feet below grade. Based upon the 
medium dense condition and fine content of the clayey sands, 
liquefaction potential at the site is low and the proposed 
construction should not be affected by this hazard. 

Recommendations for seismic design earth pressure loads for 
the box culvert sections are discussed in the following sub¬ 
section, Lateral Earth Pressures. 

LATERAL EARTH PRESSURES 


The sidewalls for the box culvert or modified bridge alter¬ 
native should be designed to resist both lateral earth pres¬ 
sures and any additional lateral loads caused by surcharge 
loads on the adjoining ground above. It is recommended that 
the sidewalls be designed for a lateral, at-rest, triangular 
earth pressure of 75 psf per foot of depth for static drained 
conditions, where some form of drainage and hydrostatic 
relief is provided behind the wall. 

For undrained conditions; triangular, lateral hydrostatic 
pressure of 100 psf per foot of depth should be used 
starting at the design groundwater level. 

In addition to the lateral, at-rest earth pressure, side- 
walls should be designed to resist one-half of vertically 
applied surcharge loads on the surface, applied laterally 
against the wall. 

For analysis of seismic earth pressure effects, a triangu¬ 
lar, lateral earth pressure of 45 psf per foot of depth plus 
a rectangular, uniform pressure of 20H psf is recommended 
for design use, where H is the wall height in feet. These 
recommended pressures are for seismic loading conditions, 
which are separate from the recommended, static, lateral 
earth pressures presented above. Therefore, these pressures 
for seismic loading conditions are not combined with pres¬ 
sures for static loading conditions. 
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CONSTRUCTION CONSIDERATIONS 


It is neither the intent of this report nor within the scope 
of geotechnical work to recommend construction methods or 
procedures. For the proposed facilities, it is the respon¬ 
sibility of the Contractor to implement sound construction 
methods and procedures in accordance with the strictest gov¬ 
erning safety standards. 

Variations in soil and geologic conditions are possible and 
may be encountered during construction. All earthwork and 
foundation subgrade preparation should be performed under 
the observation of a geotechnical specialist. 
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FIGURES 






















FIGURE 2 
SITE PLAN AND 
APPROXIMATE BORING 
LOCATIONS-ADOBE CREEK 
PALO ALTO,CALIFORNIA 
- CXMHILL - 



DESCRIPTION r 

x 

GROUND SURFACE= £ 

EL. 37.5 UJ 

(PROJECT DATUMO 

-- "nJr t miM TFF 

SANDY LEAN CLAY, 
dark brown.stiff,traces 5 
of gravel (CL) 


WELL GRADED SAND ~ 

with gravel.brown, 
medium(SW) _15 

CLAYEY SAND, grey- 
brown.medium (SC) 20 

ELASTIC SILT,/FAT 
CLAY,tan,soft(MH/CH) 2 5 

SANDY LEAN CLAY, 
gray, stiff (CL) 3 p 

LEAN CLAY,grey, stiff, 
(CL) _35 

WELL GRADED SAND, 
grey,medium (SM) 

SILTY SAND,grey, 40 

dense.(SM) 


LEAN CLAY,grey, stiff 
(CL/ML) 

_50 

SANDY CLAY with 
gravel,brown.stiff (CL) 
-55 

LEAN CLAY,with 
SAND, brown.stiff ftn 

(CL/ML) _ 6 2 

WELL GRADED SAND, 65 
brown, medium 

to dense (SP) 
_70 

SILTY CLAYEY SAND, 
brown, medium, (SM/SC) 

_75 

FAT CLAY.grey.stiff 
(CH) on 


BOTTOM OF 
BORING =86.5'- 


Liquid Limit 
Plastic Limit 
Water Content 


Standard Penetration Test 
Blows/Ft 


Shear Strength (tsf) 
PPT/2. ° -Average PPT/2 

a- Triaxial 





Remarks 


WATER Level 
at time of 
drilling 
(10/6/87) 


r, = in 

d 


8% Passing 
#200 


LINES SEPARATING 
STRATA ON THESE 
LOGS ARE ESTIMATES 
OF THE LOCATION 
OF STRATIFICATION 
CHANGES & MAY NOT 
BE REPRESENTATIVE 
OF CONDITIONS AT 
OTHER LOCATIONS 
AND TIMES 


FIGURE 3 

INTERPRETIVE BORING LOG 
BORING NO. AB-1 


F24297.A1 


DESCRIPTION ~ 

x 

GROUND SURFACE - |r 

EL. 37.4 LU 

(PROJECT DATUM)\ Q 


SANDY FAT CLAY, 
brownish,black, stiff 
(CH) 


CLAYEY SAND,brown, 
interbedded with 15 

SANDY CL AY, brown 

(medium, stiff (SC-CL) 

_ 20 

FAT CLAY/ELASTIC 
SILT, tan,firm (CH/MH) 
_25 

SILTY SAND,brown and 
grey,medium (SM) 


FAT CLAY/ELASTIC 
SILT,tan,firm (CH/MH) 

CLAYEY SAND,brown, 
medium to dense (SC) 

SANDY LEAN CLAY, 
blueish grey.stiff(CL) 

CLAYEY SAND 
interbedded with 
LEAN CLAY, greyish 
brown .medium, stiff 
(SC-CL) _ 

LEAN SANDY CLAY, 
brown, firm (CL) 


FAT CLAY,blueish 
grey,stiff to very stiff 
(CH) 71 


BOTTOM OF 
BORING = 101.5'- 


Liquid Limit 
Plastic Limit 
Water Content 


Standard Penetration Test 
Blows/Ft 


Shear Strength (tsf) 
o- PPT/2, o - Average PPT/2 




Op O 


Remarks 


24% Passing 
#200 ^ 

Water level at 
time of drilling 

(10/5/87) 


20% Passing 
#200 


LINES SEPARATING 
STRATA ON THESE 
LOGS ARE ESTIMATES 
OF THE LOCATION 
OF STRATIFICATION 
CHANGES & MAY NOT 
BE REPRESENTATIVE 
OF CONDITIONS AT 
OTHER LOCATIONS 
AND TIMES 


u FIGURE 4 

INTERPRETIVE BORING LOG 
BORING NO. AB-2 


■CKMHILL- 







DESCRIPTION 


GROUND SURFACE = 
EL. 37.4 

(PROJECT DATUM)\ 


DY LEAN CLA , 
brown 




<aUI 


Liquid Limit 
Plastic Limit 
Water Content 


Standard Penetration Test 
Blows/Ft 


CL¬ 

UJ 

O 10 


Shear Strength (tsf) 
° -PPT/2, o - Average PPT/2 

a- Triaxial 


Remarks 


WELL GRADED SAND 
with stiff CLAY, brown, 
medium (SW) _ 1j 

SANDY LEAN CLAY, 
brown,stiff (CL) 2( 

FAT CLAY/ELASTIC _ " 
SILT,tan (CH/MH) f 

SANDY LEAN CLAY, 2 ‘ 

grey,firm to very stiff 
(CL) _ 3( 

SANDY CLAY with 

GRAVEL,brown, stiff 

_3 ( 

"FAT CLAY/ELASTIC 
SILT,tan,soft to firm 
(CH/MH) _4C 

LEAN CLAY with SAND, 
interbedded with 4 £ 

SANDY LEAN CLAY, 
brown and grey,stiff 
(CL) 5C 


FAT CLAY/ELASTIC 
SILT,tan,stiff (CH/MH) 

SILTY SAND, brown 
(SM) 




7 % Passing 
#200 

Water level at 
time of drilling 
(10/7/87) / 

_1T d = 106.8 


-r d -no 


13% Passing 

"#200 


FAT CLAY, grey,very 
stiff (CH) 


BOTTOM OF 
BORING = 86.5^ 


Oo O 


LINES SEPARATING 
STRATA ON THESE 
LOGS ARE ESTIMATES 
OF THE LOCATION 
OF STRATIFICATION 
CHANGES & MAY NOT 
BE REPRESENTATIVE 
OF CONDITIONS AT 
OTHER LOCATIONS 
AND TIMES 


FIGURE 5 

INTERPRETIVE BORING LOG 
BORING NO. AB-3 


F24297.A1 


■ CHMHIli - 









BACKFILL RECOMMENDATIONS 
BENEATH LIMITS OF RAILROAD TRACKS 















RECOMMENDED LATERAL EARTH PRESSURE 
FOR SIZING OF TEMPORARY STRUTS DURING 
CONSTRUCTION PERIOD, DRAINED CONDITIONS. 


H = HEIGHT OF EXISTING WALL PLUS DEPTH 

OF EXCAVATION, IN FEET.FOR UNDERPINNING PIT. 


FIGURE 7 

CONSTRUCTION EARTH 
PRESSURES FOR STRUT DESIGN 


F24297.A1 


CHMHILL 


APPENDIX A—FIELD EXPLORATION 









BORING AND TEST PIT LOG LEGEND: 

SAMPLE TYPE: 

B- BAG SAMPLE 
J - JAR SAMPLE 
S - SPLIT BARREL (ASTM D1586 
UNLESS OTHERWISE NOTED) 
W- WASH SAMPLE 
ST- SHELBY TUBE 
OT- OSTERBERG TUBE 
NX - DIAMOND CORE BARREL 


STANDARD PENETRATION TEST: 

6"-6"-6" - THE NUMBER OF BLOWS FOR THREE 6-INCH INCREMENTS 
REQUIRED FROM A 140-LB HAMMER FALLING 30 INCHES TO DRIVE A 
STANDARD 2-INCH O.D. SPLIT-BARREL SAMPLER (ASTM D1586) 

(N) - THE SUM OF BLOWS FOR THE SECOND AND THIRD 6-INCH 
INCREMENTS 


SYMBOLIC LOG: 

SEE SYMBOLIC LOG LEGEND FOR KEY TO GRAPHIC PATTERN 


NOTES: 

1. THE BORING AND/OR TEST PIT LOGS AND RELATED INFORMATION DEPICT 
SUBSURFACE CONDITIONS ONLY AT THE SPECIFIC LOCATIONS AND DATES 
INDICATED. SOIL CONDITIONS AND WATER LEVELS AT OTHER LOCATIONS 
MAY DIFFER FROM CONDITIONS OCCURRING AT THESE BORING AND/OR 
TEST PIT LOCATIONS. ALSO, THE PASSAGE OF TIME MAY RESULT IN A 
CHANGE IN THE CONDITIONS AT THESE LOCATIONS. 

2. BORINGS AND/OR TEST PITS WERE LOGGED IN THE FIELD BY A CH2M HILL 
ENGINEERING GEOLOGIST OR GEOTECHNICAL ENGINEER. SAMPLES WERE 
EXAMINED AND VISUALLY CLASSIFIED IN APPROXIMATE ACCORDANCE WITH 
ASTM D2488. 


FIGURE A-1 

BORING AND TEST PIT 
LOG LEGEND 


F24297.A1 


cm HILL 




ELEVATION -G/. _H.SJ_ 

DRILLING METHOD AND EQUIPMENT 
WATER LEVEL AND DATE _2£L_l 


SOIL DESCRIPTION 


SOIL NAME, COLOR, MOISTURE CONTENT, 
RELATIVE DENSITY OR CONSISTENCY, SOIL 
STRUCTURE, MINERALOGY. USCS GROUP 
SYMBOL 




COMMENTS 


DEPTH OF CASING. 
DRILLING RATE, 
DRILLING FLUID LOSS, 
TESTS AND 
INSTRUMENTATION 


prill,, 

5^.1 CM CL W 

-2 ouo4er l«u«l 
of dnW.nj 

?pT = >.£ T^Jl^ 


REV 7/86 FORM D158 

























Esasna 




AS -1 


SOIL BORING LOG 


SHEET OF 3 


PROJECT_* 

ELEVATION. 


ORILLING METHOD AND EQUIPMENT 


DRILLING CONTRACTOR 




WATER LEVEL AND DATE . 


ft/ lo/5/e? 


5 |S « 

£ S§ 8p 

Z ni St 



M ME. 
c^t) 


S 6 t 
ClO 


$ ic, a©' 
(91.) 


5 5 H 
C<i> 




H 5 5 
CIO) 




SOIL DESCRIPTION 


SOIL NAME. COLOR. MOISTURE CONTENT. 
RELATIVE DENSITY OR CONSISTENCY. SOIL 
STRUCTURE, MINERALOGY. USCS GROUP 
SYMBOL 



COMMENTS 


DEPTH OF CASING. 
DRILLING RATE, 
DRILLING FLUID LOSS. 
TESTS AND 
INSTRUMENTATION 



P PT»■ I.U, 2.9* TSF 


pp r , M/^.o tsf 


REV 7/86 FORM D158 
























EE 23 HS 


f£^a9 7.fl/.Q3 


ft & ~ J _ SHEET OF 3 

SOIL BORING LOG 


project 5 C /U O /Zm'cfjes _iocation ShJc s P) H o _ 

FI FVATION TiT.S M^L _ DRILLING CONTRACTOR H EW Doll in 3 Co. _ 

DRILLING METHOD AND FOUIPMFNT CME 75 j___ 

WATER LEVEL AND DATE JatitL 10/5/17 _START2i20JeZS/£Z_ FINISH 5-00 /o/S/»7 _ LOGGER -jS MOC/S<°n 



SAMPLE 

STANDARD 

PENETRATION 

SOIL DESCRIPTION 


COMMENTS 

l£ 

UJ ui 


0 

> 

cc 

TEST 

RESULTS 

SOIL NAME. COLOR. MOISTURE CONTENT. 
RELATIVE DENSITY OR CONSISTENCY, SOIL 
STRUCTURE. MINERALOGY, USCS GROUP 

SYMBOL 

0 

DEPTH OF CASING. 

*0 

II 

tti D 

O 0 

< 

> 

tr 

LU 

*- 

z 

TYPE AN 
NUMBEF 

Ui 

> 

0 

St 


SYMBOl 

LOG 

DRiLlinu Ha 11. 

DRILLING FLUID LOSS. 

TESTS AND 
INSTRUMENTATION 



5-11 

M 

q |l it 
caq) 

UEAyl CLftY, brown, in 0 is + , 

firoo CC L- Ml) Csand&* 


PPT ‘ 0 rSF 








_ 

■ 




p of sampler } 




1 




“ 





s-ia 

1-0 

10 is n 

luE LL- CARDED 5AMD w'.-th CLAY, 



- 

■ 



C3M) 

brown , rnoisf, medium C SC.) 




1 




- 


- 


■ 

S -15 

1 .5 

Ay 3 n 
c 10 ) 

SILTV SAMD/anvEVsRpP, brown, 
mois'l, medium CSC*Sl*0 



-jCs 

■ 




FPT O-Piy . blue isK q r «b, 
moi s), »♦< f f C CH) 


- 


■ 

6 *W 

i.S 

Si-15 

£<») 


ppt - i.®!, i.n tyf 


■ 

s‘5 

1.5 

l <s 8 
tiw) 

FflT CLfiY, btueisK 0 r ^Y< 

very S^.lf Cert) 


ppT: - 

Q LJ 

■ 



■ 




- 


ppr* 3.STSF 

»o ~1 

■ 

S- lie 

I.S 

<» lie 

Cas’i 

FATC.LAT. bloA’S^ very 

ffMf ecu) 


- 

■ 

BOB 

* 9I,.5 




* 






- 


- 

' 

■ 




- 




REV 7/86 FORM D1586 






















PROJECT NUMBER 

JL&y 297 ,fLL o5 


BORING NUMBER 

f\8-Q 


SHEET } 0FL4- 


SOIL BORING LOG 


projec t SCVUjD RridjeS 


LOCATION fblb A/4r, - firiobe Crer A- 


FI FVATION y?M MSL _ DRILLING CONTRACTOR. 

DRILLING METHOD AND EQUIPMENT_ CM B 7 S ,_ jj S F) _ 


Hi (jJ Drilling Co- 


WATER LEVEL 


AND DATE tQ/kl&lL _ 1 __START J.. HQ O XdiJSH. FINISH S'QO It? /6> I*' 1 I OOGFR ^ ModSeS) 


o p 

St 

“iu 

£ c 

S5 


SAMPLE 


< 

> 

cc 

UJ 


§«r 

UJ S 
CL ^ 

> 2 
h* Z 


> 

CC 

UJ 

> 

o 

O c 

St 


STANDARD 

jPENETRATIONl 
TEST 
RESULTS 


6"-6"-6“ 

(N) 


SOIL DESCRIPTION 


SOIL NAME, COLOR, MOISTURE CONTENT. 
RELATIVE DENSITY OR CONSISTENCY, SOIL 
STRUCTURE, MINERALOGY, USCS GROUP 
SYMBOL 


O 

3 

o 

a 

*55 

> o 

at -i 


COMMENTS 


DEPTH OF CASING. 
DRILLING RATE. 
DRILLING FLUID LOSS, 
TESTS AND 
INSTRUMENTATION 


IO 


15 


20 


2 5 


5-/ 


.5 


3 4 5 

C5> 


S-3 


1.5 


ni 

cn 


S"3 


1.5 


a a a 
co 


5- H 


i.o 


s -7 5 

oa > 


eflNpy PAT Clay , brown iSW blacX, dry 


tew) 


■Squov rAT , browniib blot^ d'V, 


PPT* 4.1 r 




Ccw) 


CLAYEY SALlQ . brown, rnoivt, meOiYro CSC.") - 
Iri^Ylsed^*^ 

5nNpv clwv . Drown,mo.s-t.st'tf CCU ^ 


FAT CLAyAla^tk , ■kin . mo>A^ 
4oU Ao {\r>*\ t CH/mh) 


p Pr ^ I.TTSP 


<7 UJo4«r \«v« I 
during Fir 'It inn 


ppt> i.a 


ctAysy SPqjQ , brown anc> <y r ey, 
»ue+, mgcJiom ( sand grccl'n^j 
ko rnfcJiyr CSO 


REV7/S6 FORM D1586 


























PROJECT NUMBER 

ronaq^.Q 1.03 


BORING NUMBER 

. M iA _ 


SHEET 2. OF L /' 


SOIL BORING LOG 


projec t SCV'LoP Bridge*. 


location Palo QJ±o - Rdot>e Creek 


ELEVATION. 


37. Q 


_ ORII I INO CONTRACTOR H £ UJ D ri)l 1 n j Co. 

DRILLING METHOD AND EQUIPMENT ^ ME 15 ,, _ HS/) _ 


WATER LEVEL AND DATE 


P'; JO/d, /8 7 


.start /cpp . P A,/sg finish s.oo \JjJsfL 1000 ER nT Madden 


u 

gw 
& cc 

S3 


SAMPLE 


< 

> 

a: 

UJ 


9 a- a 

uj 2 O 

n-5 O; 

>■ J UJ F 

HZ 


STANDARD 

JPENETRATION| 
TEST 
RESULTS 


6"-6 "- 6 " 
IN) 


SOIL DESCRIPTION 


SOIL NAME. COLOR. MOISTURE CONTENT. 
RELATIVE DENSITY OR CONSISTENCY. SOIL 
STRUCTURE, MINERALOGY, USCS GROUP 
SYMBOL 


O 

Zj 

o 

a 

*2 

► o 

10 -1 


COMMENTS 


DEPTH OF CASING. 
DRILLING RATE. 
DRILLING FLUID LOSS. 
TESTS AND 
INSTRUMENTATION 


30 


3S 


s-s 


i.5 


HO 


s-o 


t.b 


H5 


5 -n 


SO 


S'8 


'•5 


55 




1.5 


1 ^ 3 

(.53 


H «V to 
Cl 9) 


3 (* C« 
C12 3 


H 7 •*» 

Cat) 


3 5 

CtO 


PACT CUVtV ELASTIC SaT, ton, moiS-J-j 


PPT= 0.*7 TSf 


f irr 


CC.H 


CLPivET bruuun, u<€+, medium 

CSO 


SPpoPY LEAN C L Ay . blueiSH 
moi Sti C^O 


PPT = I.TT5F 


ClrxEH SPiuD i brown and grey, 


w«¥, medium C sc) 


L E AM CLAY , grey brown, tue-1, 


s 4;f{ inter be dd«d -ji' s *r srmd 

U.1TH CCAy , JreyiSln brouJH, wjC+, 


medium (,C.L‘SO 


REV 7/86 FORM D158 





















PROJECT NUMBER 

/ r PA29 7.F)/.o3 


BORING NUMBER 

SHEET 3 OF 


SOIL BORING LOG 



projec t SC Bridges 


ELEVATION . 37.H~ MS*- 


. LOCATION. Po/o QHa, Pidohe Creek 


DRILLING METHOD AND EQUIPMENT. 


_ DRILLING CONTRACTOR £!£ CxJ Or i II ,r\(j 

CHE '75 . A/S/? _ 


WATER LEVEL AND DATE /. S 7 START _ //•‘Ofa /o/a/y? FINISH/TpO.lg4/*7—-L0 GGERjl1t..^Q^ 3 g/jL 


2p 


“Ul 

“o 

x< 


|k 


SAMPLE 


< 

> 

oc 

Ui 


is I 

^ m ^ 

UJ 5 O 

a 2 o f 

2 : ? *u t 

i- z a. t 


STANDARD 

JPENETRATION| 
TEST 
BESULjrs 


6 "- 6 - 6 " 

INI 


SOIL DESCRIPTION 


SOIL NAME, COLOR. MOISTURE CONTENT, 
RELATIVE DENSITY OR CONSISTENCY, SOIL 
STRUCTURE. MINERALOGY, USCS GROUP 
SYMBOL 


O 

3 

o 

a 

*2 
»■ o 

in _i 


COMMENTS 


DEPTH of casing. 
DRILLING RATE, 
DRILLING FLUID LOSS, 
TESTS AND 
INSTRUMENTATION 


s-/o 


/. 5 


i 3 5 
te) 


CeS ' 


70 


S-(/ 


/. s 


3 3 <m 
C 9) 


75 


s-ia 


/.x 


H 5G 
CiO 


SO -\ 


85 


15/3 


/.5 


3 5/o 


LEftN SflNOY CLAy ; bnoi>*o, mois-f, (■<'rn 


CCL-) 


PPT « O.^Sj /.O T5E 


ELASTIC 


JoA 


TIC SILT/TAT CLfty 9 r <>, 
To S+'.f-f LiHH/Cn) 


fiftync SilT /FAT LLRy btoeish yey, 


P/PT. l.o tsf 

■ 0.1 T SF ,n 
JoA ZOOPS 


p/37'0 /.Oj /-5 TSF 


fnoi* 4 ; fP £fah/ch) 


FAt ctftv , bluc>s^ jrey, rr-»ois+, 
sMC CcvO 


ppr= *.3,3.3 T5F 


TK>o> l*t\S«of gravtM'/ 
footer ;ol i<)‘ 


REV 7/86 FORM D1586 



















E533B1 



PROJECT NUMBER 

rSHS^7.R!.c3 


BORING NUMBER 

fi0-2 

SHEET Cj OF 


SOIL BORING LOG 



PROJEC T Qt~VUJP [5r\dl 

ELEVATION_ ^ ^ 

DRILLING METHOD AND EQUIPMENT. 
WATER LEVEL AND DATE /ffV, A?' 


LOCATION. 


_ DRILLING CONTRACTOR. 

-?S : Hsn 


_START //■ PQ ta/L(<i1 FINISH S:& 


SOIL DESCRIPTION 


SOIL NAME, COLOR, MOISTURE CONTENT, 
RELATIVE DENSITY OR CONSISTENCY, SOIL 
STRUCTURE, MINERALOGY, USCS GROUP 
SYMBOL 


.LOGGER. 





COMMENTS 


DEPTH OF CASING, 
DRILLING RATE. 
DRILLING FLUID LOSS, 
TESTS AND 
INSTRUMENTATION 


priffer Lcty^r 

o -f scuncL 
























££!d2SlRLQ3- 


A 0-3 


SHEET / OF 3 


SOIL BORING LOG 


projec t £C\/ujD Bridges 


LOCATION. PoJn ft Ho- Gdobe Creek 


ELEVATION. 


37.0 M5L 


^J±L 


DRILLING METHOD AND EQUIPMENT. 

WATER LEVEL AND DATE IS. _ lk- 


_ DRILLING CONTRACTOR_ HLCU Drilling _ Ct>. 


. START /A/S PtA lo/1/fn FINISH ja^fljjfet Ju/&/S7 \ QGGER *1 Modsth 




f 


_ S 
ju 3 
O co 


SAMPLE 


< 

> 

cc 

UJ 


gcr 

s§ 

fi 


> 

cc 

UJ 

O 

St¬ 
ir i. 


STANDARD 

Jpenetration] 

TEST 
R P SU LTS 


6 "- 6 "- 6 " 

(N> 


SOIL DESCRIPTION 


SOIL NAME, COLOR, MOISTURE CONTENT, 
RELATIVE DENSITY OR CONSISTENCY, SOIL 
STRUCTURE, MINERALOGY, USCS GROUP 
SYMBOL 


O 

Zj 

o 

S3 

*2 

»- o 

(A -l 


COMMENTS 


DEPTH OF CASING, 
DRILLING RATE, 
DRILLING FLUID LOSS. 
TESTS AND 
INSTRUMENTATION 


ST'/ 


/Q 


si 


.8 


15 


S-3 


l.o 


Zo 


ST-H 


2.7 


25 


5-5 


tO 


PoS H 


O '7 g 
OS) 


-2 7 U 

Cl3) 


PUSH 


3^ 

CD 


SRNpy LEPlN CLRY i broipn ( <noi&+, 
aood groc'^o ioo'si 


Pvih'mj loops' 


< CO 


LjELL-GRAOEO u>**L Ct.A'X bcouin, mo 

V' , '< +o Ccorst 
iAN *rQce owil CSU>) 


SRVQW LCAN CUQ .h fn .„^rv 


s*.'CC Cci) 


£U\S1K StUT /CAT C-LAY UJ/7H SflMD 

too, w’sf <'cdy/M/-/') 


ppr= 2*^, /.7 

duriry 


pusHiny t»OL> p»i 


sauOy lefin CLfty , uj«+, *»/V 
to firm C Ct) 


PPT--0>.1$ 0.15T5F 


REV 7/86 FORM D158 






















Eznm 



PROJECT NUMBER 

fO L /2 c i r 7.PI.O'S 


BORING NUMBER 

he -3 

SHEET £ OF "3 


SOIL BORING LOG 



pro.ift t .^*<Tl /UjD Br~idjf5 

ELEVATION_157-H M'S t-_ 

DRILLING METHOD AND EQUIPMENT 
WATER LEVEL AND DATE. V >0/7/67 


SAMPLE 



Posh 



_ DRILLING CONTRACTOR_ 

H 


_START 


SOIL DESCRIPTION 


SOIL NAME. COLOR, MOISTURE CONTENT, 
RELATIVE DENSITY OR CONSISTENCY, SOIL 
STRUCTURE, MINERALOGY, USCS GROUP 
SYMBOL 


SPlMDY LEAN 
wet (cl) 


t> row r>, 



COMMENTS 


DEPTH OF CASING, 
DRILLING RATE. 
DRILLING FLUID LOSS. 
TESTS AND 
INSTRUMENTATION 


puS^tc/ /5 '' 6+ 500/05' 
1-kem prepare t^p 


S-7 I- S 12-2 

tu) 


F ATCLPiY /elastic ‘SilT . -fan, /noai 

to S 1-ff CNH/CH) 


PPT- l.o., I.o TSF 


S-B 1-5 a P H I FAM CLPiy WITH SA^P in^rbeddtd 

C8) v^->W $awPv LfcAFJ b'^g^h cye^, 

fT\oi‘=>+ firm CC-O 


P ril/er naif 5 0.(1 

Cjra^etU/ lc.ye r 

pp r- /.O'* 5 * a ^ B i EA ~ 


5-9 1.5 9 w /o squnv ;r,tert5td d gd ^.vh 

C/W) LEAN CLAY , brou/ft, (TVOiSt, S>T.Y* ' 


ppr- AT, /.e75 F 


3 4// Sf\NW CV-Piy, brown, we -v, v^cclj 
5+>(f 



5<3ric/ entered coders. 
/Oe$\dv( $c>mpltf 
it, dtan poorly cjrcdfd 
Breton sand 


REV 7/86 FORM D1586 























ESSEM 


PROJECT NUMBER 

P 29 297, 0/.o? 


BORING NUMBER 


ft/3-3 


SHEET 3 OF 2) 


SOIL BORING LOG 


project_ SCt/CuJ) Bridges 


location Pa/a F)H SUSl, . j » Adobe Creek 


elevation_ 37. H MSL 


DRILLING METHOD AND EQUIPMENT. 
WATER LEVEL AND DATE J£L _ 


d Me -IS. HS A 


DRILLING CONTRACTOR // £ CO d r j Hi O f do. 


. START UPS tehhn FINISH fcoo lfr/W*7 _LOGGER aJ. ModSO.n 




£. c 

D 
O CO 


SAMPLE 


< 

> 

cc 


§<r 

<£ 

UJ ~ 

>1 


> 

a. 

in 

O 

Sj 

cc ! 


STANDARD 
JPENETRATION] 
TEST 
RESULTS 


6"-6"-6" 

INI 


SOIL DESCRIPTION 


SOIL NAME. COLOR, MOISTURE CONTENT, 
RELATIVE DENSITY OR CONSISTENCY, SOIL 
STRUCTURE, MINERALOGY, USCS GROUP 
SYMBOL 


FaT CLflV/E.LR-ST 1C S H-T , tan, moi't, 
<,Vi4f CCH/MH') 


o 

Zj 

o 

m 

*S 

► o 

in j 


COMMENTS 


DEPTH OF CASING, 
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APPENDIX B—LABORATORY TESTING 
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